Acceptor efficiency in intermolecular transgly cosylation of CGT-ase
To compare the intermolecular transglycosyla tion of the four CGTases, the acceptor efficiency of the CGT-ases were examined with glucose, Fig CGT-ase(8 U/ml, 0.2 ml) was incubated with 1.0 ml of 5% soluble starch containing 111 pmoles of acceptor at 40°C. After 30 min, an aliquot (0.2 ml) of the reaction mixture was removed to examine the iodine-staining power. The results are shown in Fig. 5 . Glucosee and sucrose were the most effective acceptors for the B. stearothermophilus enzyme, followed by maltose and maltotriose in this order. By contrast, the order of the efficient acceptors for CGT-ases from B. megaterium and B. circulans was maltose, glucose, maltotriose and sucrose. In the case of B. macerans enzyme, the order was glucose, maltose, sucrose and maltotriose. The enzyme (3 U/ml, 0.4 ml) was incubated with 2 ml of 1% maltotriose at 40°C. At 20 and 180 min, an aliquot (0.2 ml) was removed and then 10 pl of 0.2 N hydrochloric acid was added to inactivate the enzyme.
The amount of each maltooligosaccharide (glucose, maltose and maltotriose) was determined using HPLC. The results are shown in Table 2 . CGT-ases from B. nregateriuln and B. circulars showed quite the same distribution of disproportionation products on maltotriose each other.
The B. stearothernwph.ilus enzyme liberated more glucose than CGT-ases from B. nlegateriulu and B. circulars at a similar rate of maltotriose disappearance.
In the initial rate of disproportionation reaction, the B. inacer-ans enzyme gave slower rates than the other CGT-ases with the same units of enzyme activity to each other. CGT-ase catalyzes not only intramolecular transglycosylation, but also hydrolytic action on starch.6,7) The ratio of hydrolytic action to the total catalysis on starch was calculated for the solution of the 1 hr reaction (Fig. 4) . Total catalysis was evaluated as the sum of intramolecular transglycosylation (the amount of CDs formation) and the hydrolytic action (the amount of reducing sugars calculated as glucose). Consequently, it was calculated that CGT-ases from B. megaterium, B. circulars, B. stearothermophilus and B. macerans catalyze the hydrolytic action at the rate of 1. 9, 2. 0, 8.3 and 2.0%, respectively, as compared to the total catalysis.
DISCUSSION
These ratios were about the same in every stage of purification. Also, these ratios were not effected by the reaction conditions, such as pH, temperature in the case of CGT-ases from B. megaterium and B. macerajls. 6) With regard to intramolecular transglycosylation (CD formation), intermolecular transglycosylation (acceptorr specificity), hydrolytic action 
